SOHIO ALASKA PETROLEUM COMPANY .

3111 “C” STREET,
ANCHORAGE, ALASKA

TELEPHONE (907) 561-5111

MAIL: POUCH 6-612
ANCHORAGE, ALASKA 99502-0612

Douglas L. Lowery July 15, 1985
Alaska Department of Environmental Conservation

Northern Regional Office

Pouch 1601

Fairbanks, Alaska 99707

RE: 1985 Compliance Testing - Prudhoe Units

Dear Mr. Lowery:

The following is in response to Mr. Coutts letter of May 21, 1985 and
your letter of May 28, 1985. These letters have identified ADEC's
concern over the turbine source testing method for NO, and have
requested source testing for CO on both our Sulzer and Cooper Rolls
turbines.

The NO, test method utilizes a water knockout pot at the sample port.
This is a dry glass vessel which has a residence time long enough to
allow the gases to cool down and for water vapor which may condense in
the sample line to drop out. As water vapor collects it is taken out of
the glass vessel. The gas never passes directly through water therefore
HoNO3 or HNO, tests on the water were unneccessary. Also from past
source tests the amount of vapor which condensed out and was collected in
the vessel has been so insignificant it could not warrant analysis. We
plan to continue using the EPA Method 20 for source testing of NOy this
summer . If you have additional questions please contact either Lynn
Rillington or myself so that further clarification can be made.

Although Sohio feels that CO source testing is not appropriate due to the
minimal CcO air impacts from the Prudhoe Bay permitted sources ADEC is
excercising their right to require the Prudhoe Bay Unit to carry out CO
source testing on the Sulzer and Cooper Rolls turbines. Therefore Sohio
will monitor CO in addition to NOy, during the source tests carried out
this summer.
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In regards to the schedule set up previously for the source testing
recent facility shutdown changes necessitate a test schedule change. We
will be testing the week of August 26th. I hope this will fit with your
schedules.

If there are any questions don't hesitate to call either Lynn M.
Billington at 564-5206 or myself at 564-5495.

Sincerely,

Erika A. Dippé
Environmental Engineer

EAD/2600Q



STATE OF ALASKA
" DEPARTMENT OF
ENVIRONMENTAL CONSERVATION

JACK COUTTS, P.E.
ENVIRONMENTAL ENGINEER
NORTHERN REGION

MAIL - BOX 1601 FAIRBANKS, ALASKA 99707
OFFICE - 675 SEVENTH AVE. PHONE (907) 452-1714
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£52--1714

September 23, 1S€5 Herthern Regicnal Office
Pcuch 1€01
Fairbanks, Alacka ©9707

J. A. Ives

ARCOC Aleska, Inc.

P. 0. Box 100360 F
Anchcrace,; ARlaska 92510 /32 3

Dear Mr. Ives;
Re: Source Test Lata

The Chemecclogy.revision to report #2119 to ARCC lists the power turbine cepacity
curing the source test. I could not find anywhere in the report how, or on what
basis, the percent capacity was calculated. 2pparently in the past it has been
the ratio of actual to rated power shaft RPM. I feel that exhaust emissions are
more closely related to fuel consumed than to RPM. If you or the turbine manufac-
turers have data which show otherwise, please present it. If not, I recuest that
you list 2ll future capacities (%load) in terms of:

100 ¥ BTU Input Actual
BTU Input Desicn or Dase Load.

EPA method 20 source tests for NOX have been conducted without an NO; to NO con-
verter at the stack. Conseguently, some of the NO, has reacted with the conden-
sate collected in the moisture trap to form nitrite — nitrate (NC,” - NO37). This
absorbed NO; has not made it to the NOX analyzer. Since your source test contrac-
tor has not elected to install an N0, to NO converter aheac¢ of the moisture trap,
I hereby recuest that the NC,” - NO3 in the condensate be adceG to the gas sarmple
NCY ccncentraticn. Method 20 states: “"As a guicdeline, an NC, to NO converter is
not necessary if the gas turbine ie operated at 90 percent or more of peak load
capacity". The DEC is not accepting that guideline at present. If the results
from your September source tests show that the absorbed NO) is an insignificant
portion of the NO; in the flue gas, then DEC will accept that guideline,

For your information, I have enclosed a descripticn of a procecure for con—
verting the concentration of nitrite — nitrate in the condensate into the
concentration that it was in the flue gas sample.

If you have any Guestions on the two above requests, please contact Jack Coutts
at this cftice.

Sincerely.

h § J
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Douglas L. Lowery
Recicnal Fnvironmental Supervisor

Fnclosure
Distrabuticn list
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September 23, 1°€5 Horthern Regicnal Qftice :

;

Pcuch 1€C1
Fairbenks, Alacka ©9707

J. A. Ives

ARCC Aleska, Inc.

P. 0. Box 100360
Anchcrage, Alaska 92510

Dear Mr. Ives;

Re: Source Test Data

The Chemecclogy.revision to report #2119 to ARCC lists the power turbine capacity
¢uring the source test. I could not find anywhere in the report how, or on what
basis, the percent capacity was calculated. Apparently in the past it has been
the ratio of actual to rated power shaft RPM. I feel that exhaust emissions are
more closely related to fuel consumed than to RPM. If you or the turbine manufac-
turers have data which show otherwise, please present it. If not, I request that
you list all future capacities (%lcad) in terms of: '

100 X BTU Input Actual
BTU Input Desicn or Base Load.

EPA method 20 source tests for NCX have been conducted without an NO; to NO con-
verter at the stack. Conseguently, some of the NO, has reacted with the conden-
sate collected in the moisture trap to form nitrite - nitrate (NOZ' - NO3'). This
absorbed NO; has not made it to the NOX analyzer. Since your source test contrac-
tor has nct elected to install an NO, to NO converter aheac¢ of the meisture trap,
I hereby request that the NO, - NO, in the condensate be addeé to the gas sample
MC¥ concentraticn. Method 28 states- "As a quicdeline, an NC, to MO converter is
not necessary if the gas turbine ie operated at 90 percent or more of peak load
capacity". The DEC is not accepting that guideline at present. If the results
from your Septermber source tests show that the absorbed NO) is an insignificant
portion of the NO, in the flue gas, then DEC will accept that guideline.

For your information, I have erclosed a descripticn of a procecure for con-
verting the concentration of nitrite - nitrate in the condensate into the
concentration that it was in the flue gas sample.

If you have any guestions on the two above requests, please contact Jack Coutts
at this coftice. '

Sincerely.
Neofen & o
Soa X s, OO0 Clauise sy

Douglas L. Lowery
Reciocnal Fnvironmental Supervisor

Enclosure
Distraibuticn list



J. A. Ives -2~ September 23, 1965

Distribution list:

Mike Johnston, EPA/Juneau

Al Ewing, EPA/Anchorage

L. Verrelli

L. Dietrick
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STATE CF ALASFKA
DEPARTMENT OF ENVIROMMEITAL COMNSERVATICII
Northern Recionel COftice

Procedures for converting NCZ— - NO3— in sample condensate to NO, in
gas sample.

Reference EPA CFR Title 40, Pt. 60, Appendix A, Method 20.

This procedure is to be used for the condensate collected in the mois-
ture remcval trap when a NOp to RO converter is not ingtallec ahead of
the molsture trap.

BASIC FCRMULA:

NO, in gas phase = (8H0 condensed)(%$H2C in flue gas)
(concentration of NO, in condensate,
mole basis)

If NO,” - NO3~ is measured in terms of mg N __
liter onl then

multiply by 46 to convert to mg NO»
14 liter HpO, then

multiply by 18 to convert to moles NOj
46 10~ moles H,0 .

W

The % Hy0 in the flue gas can be calculated from the egquation for comp—
lete cambustion ancd excess air. 21l tuel H is assumed to be converted
to H;0. The water vapor present in the air (for combustion and excess)
should be includec.

The tracticn of the flue gas water vapor that is condensed in the im—
pinger depends upon the impinger outlet temperature and pressure. Since
the temperature is below the cew point, the partial pressure of the water
in the vapor phase (exiting the impinger) is equal to the vapor pressure
of water at the impincer ocutlet temperature. By definition, partial pres-
sure is total pressure times mole fraction.




STATE CF ALASKA
LEPARTMENT OF ENVIRONMEIZTAL COHNSERVATICIH
Northern Recionel Oftice

Procedures for converting NOZ- - NO3_ in sample condensate to MO, in
gas sample.

Reference FEPA CFR Title 40, Pt. 60, Appendix A, Method 20.

' This procedure ie to be used for the condensate collected in the mois-
ture remcval trap when a NOp to RO converter is not installed ahead of
the moilsture trap.

BASIC FCRMULA:

NO in gas phase = ($H20 condensed)(%H2C in flue gas)
(concentration of NOp in condensate,
mole basis)

If NO,” - NO3~ is measured in terms of my N __
liter E5O, then

multiply by 46 to convert to mg NOp
14 liter HyO, then

‘multiply by 18 to convert to moles NOj
46 10~ moles H,0 .

The % Hy0 in the flue gas can be calculated from the equation for comp-
lete cambustion and excess air. All fuel H is assumed to be converted

to Hy0. The water vapor present in the air (for combustion and excess)
should be includec.

"The traction of the flue gas water vapor that is condensed in the im—
pinger depends upon the impinger outlet temperature and pressure. Since
the temperature is below the dew point, the partial pressure of the water
in the vapor phase (exiting the impinger) is equal to the vapor pressure
of water at the impinger outlet temperature. By cdefinition, partial pres-—
sure is total pressure times mcle fraction.
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"~ MEMORANDUM State of

| 2
70 L. Verrelli DATE: Septembx
| LDLC/Juneau
| FILENO:  300.16.
TELEPHONE NO:  £52-1714
FROM: J. Coutts }2761/ suBJECT: Trip Report, Morth Slecpe
ADEC/IRO Septerher 2 - 5. 1G85

From Sept 2 thru the 5th, I observed 5 source tests and conducted an
air emission inspection at 3 facilities on the Horth Slcpe.

Source tests for Op, NOX, anc CC were conducted on the 780CHP Sulzer
Turbine at GC-2 (Schic), the 29,00CHP Cooper Reclls turbine with and
without its 320 MMRTU/hr supplemental fired heater, at the seawater
injection plant west (SIPW) (Sohic). The 67.5 MMETU/hr Eroach hester,
and the 29,000EP Cooper Rolls Turbine with and without its 185 MMPTU/hr
supplerental fired heater, at the ARCO seawater injectiorn plant (SIPE)
were also tested.

I had the source test firm save the flue gas condensate collected in the
sample train so I could analyze it for nitrite-nitrate (N02 - ﬂ03). I

felt that a portion of the NO, in the sample stream was being abscrbed

in the condensate to form nitric and nitrous acid. The consensate from

the first two turbine tests (Sulzer anéd Cooper Rolls) contained 100+ ppm
NO> - NO3. The NOp - NO3 analysis was accamplished with a BACH Kit using
the cadmium reduction method. The method is not very accurzte because the
color continved to develop after the two minute reacticn time. After proper
concentration conversion, SOHIO ana ARCO, or their consultants, will add
the NO> — NO3 to the gas phase NOX to come up with the tctal BOX emissicn.

.I inspecteé the ARCO tlow stataons fl and §2 and the ARCO central cor—
pressor plant (ccp). The attached inspection reports contain an
updated con-site eguipment list. Most stack opacities could not be
accurately read because of low cloucs and foc.

~

On the 3ra, I inspectec¢ flow staticn £l anc¢ observed the source test of
the 7CCOHP Sulzer Turbine at SOHIO's gathering center 32.

On the 4th, at the SCHIC SIPH, I observed the source test of the exhaust
from the Cooper Rolls turbine (29,0008P), with and without its suppleren—
tal fired hezter. The CCP was alsc inspectec¢ on the 4th.

i During the afternoon of 9—4-85, I toured the Nerth Slcpe Eorough
incinerator with ¥ob Kotijen, Production Manager. and with lave Yaznick,
their engineer whc will be responsible for seeing that emission controls
are incorporated into the incinerstor. TCave will, by September 1€, 1°8s,
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FROM:

22:CotARev 1C.79)

" MEMORANDUM

L. Verrelli
ADLCC/Juneau.

Jd. ‘Coutts ﬂC/

ADEC/NRC

From Sept 2 thru the 5th, I

State of Alaska

DATE:

FILE NO:

TELEPHONE NO:

SUBJECT:

September 1S, 1985

4£52-1714

Trip Report, lorth Slope

Septerber 2 - 5. 1985

observed 5 source tests and concucted an
air emission inspection at 3 facilities on the North Elcpe.

Source tests for Op, NOX, anc CO were concducted on the 780CHP Sulzer
Turbine at GC-2 (Schic), the 29,00CEP Cooper Rells turbine with and
without its 320 MMBRTU/hr supplemental fired heater, at the seawater

injection plant west (SIPW)(Sohio).

The 67.5 MMETU/hr Broach hester,

and the 29,000EP Cooper Rolls Turbine with and without its 1€5 MMETU/hr
supplerental fired heater, at the ARCO seawater injection plant (SIPE)

were also tested.

I had the source test firm save the flue gas condensate collected in the
sample train so I could analyze it for nitrite-nitrate (NOp - N03). I
felt that a portion of the NO, in the sample stream was being absorbed

in the concdensate to form nitric and nitrous acid.

The consensate from

the first two turbine tests (Sulzer anéd Cooper Rolls) contained 100+ ppm

NO> - NO3.

color continved to develop after the two minute reacticn time.

The NOp - NO3 analysis was accamplished with a BACE Kit using
the cadgmium reduction method.

The method is not very accureste because the

rfter proper

concentration conversion, SOHIO ana ARCO; or their consultants, will add

the NO» = NO3 to the gas phase NOX

I inspected the ARCO tlow stations
The attached

pressor plant (ccp).

updated on-site eguipment list.
accurately read because of low cloucs and fcc.

to come up with the tctal NOX emission.

#1 and §2 ané the ARCO central com-
inspection reports contain an
Most stack opacities could not be

On the 3ra, I inspecte¢ flow station #1 anc observed the source test of
the 7CCOHP Sulzer Turbine at SOHIO's gathering center #2.

On the 4th, at the SCHIC SIFW, I cobserved the source test of the exhaustb
from the Cooper Rolls turbine (25,0008P), with and without its suppleren—

tal fireg heater.

The CCP was alsc inspected on the 4th.

During the afternoon of 9-4-85, I toured the Worth Slcpe Borocuch
incinerater with kob Kotdjzn, Production Manager. and with lave Yaznick,
their engineer who will be responsible for seeing that emission controls

are incorporated into the incinerstor.

Dave will, by September 1€, 1983,
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T.. Verrelli -2= Septercber 12, 16C5

provide a tack list for their corpliance corcer. UDave asked fcor technical
acsictance in revieving contrector proposels anc encincerinc c<-sians for
the emission contrcls. 1 acdvised him that good combusticn control

shculd be consicdcered alonc with & cust contrcl cevice. Poor cerbustion
contrcl may be contributing to the incineratcr's hich conceritretion cf
particulate emissicn. I also felt thet a hich concentraticn of roisture
in the solid waste was causing pert of the prebler. That morning, I
inspected a pile of trash beinc prepared for cpen burninc at the Ecrcuch's
Oxbcw landfill. That pile contained several tires and rmany plastic
buckets/crumes and other plastic contziners. I infcrmed bBob that burning
tires and plastics was prohibited. Pob said he would have thcse materials
pullec from the pile. Later on thet cay FSIO perconnel observed tires
being pullec frcm the pile.

On the 5th, I cbeserved e source test (retest from last year) on the 67.5
I'MBTU/hr Broach furnsce, and on the 2%¢,0C0HP Cocper Rolls turbine with anc
without supplenental fired heater at the ARCC SIPE. Flcw station #2 was
also inspected on the 5th.

The furnace for the cruce coil tepping unit at Kuperuk (CFF-1) was to be
tested on the 6th. Since I returned to Feirbanks on the night of the 5th,
I was not able te observe that source test.

All source testing was conducted by Petro Chem Environmental Services. That
is not the same company that perforred the testing in August and Cctober
1884. However, the same people concuctecd the tests both years.

In the October 1984, source tests, there was a ciscrepancy cn the repcrted
coperatiocnal capacity of the Cocper Rolls Turbine at the SIPE. The cricinal
Cherecology report £2115 said 100% capacity: the revised report said 60%.
It is also not clear as to what parameter is used to determine turbine ca-
pacity (%Loacd). Capacity can be expressea in terms of heat input (BIU/Time)
or shaft speeé (rpm). Shaft speed (which they have been using) should not
be used unless ARCO can Cemcnstrete that 1t is cirectly preoperticnal to heat
input.

The October 1984 tests reporte¢ that the OC emissicn from the Coorer Rells
22,00CHF turbine was approximately 3 times the permit limit, and the
supplerent firec¢ heater oxidized a consacersble pertion of the IO to 05.
It will be interecting to ccrpare the 1985 to the 1984 results for ARCO's
Ceooper PRells turbaye and to ceompare the SCHIO enc ARCO restlts for the

same turbine.

PU\FC ne
J. Ives said thet ARCC's consultant, Flwer Cerperation, will be submitting
& report cn the excess CC anc NO2 erissions fromw ARCO's Cocper Rolls turbirnes
with/without supplenental firec heeters. [LC shculc receive & Copy c¢f that
report by Cctchker.




L. Verrelli -

I ar writing to ARCC and SCHIO requesting that in their source test reports.

they: '

1) Repcrt turbine lcacs in terms of heat input, and

2) lieasure the NC, - NO3 in the sarple ccncersate ané add it to the reported
flue cas ccncentration of RCX.

EJC/cGeb






